Eating disorders
The Diagnostic and Statistical Manual of Mental Disorders 5th Edition (DSM-5) defines eating disorders (EDs) as a group of illnesses marked by severe disturbances in eating behaviors. 1 The use of inappropriate weight control techniques is a key feature of EDs.
2 DSM-5 recognizes anorexia nervosa, bulimia nervosa, binge eating disorder, and other specified/unspecified eating disorder as distinct disorders within this group. 1 To date, males have largely been underrepresented in the ED peer-reviewed literature. 3 Two recent systematic reviews highlight ED prevalence rates among males and important considerations related to symptom presentation and diagnosis. 3, 4 These review papers focused on males across the life span and did not specifically address treatment strategies. The purpose of the present review paper was to examine prevalence rates, ED symptom presentation, and assessment and treatment strategies relevant to adolescent and young adult males.
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Limbers et al DSM-5 EDs in a Dutch sample of young adult males was 1.2%. 7 Similarly, the prevalence of DSM-5 EDs was 1.2% and 2.2%, respectively, in community samples of adolescent males in Australia and Canada. 6, 9 Allen et al 6 observed a significant increase in the prevalence of bulimia nervosa between the ages 14 and 20 years in their sample of Australian males. Existing prevalence rates likely underestimate the number of males affected by EDs, as the social stigma associated with ED pathology in males often causes them to minimize or deny the presence of symptoms. 10, 11 Male eD symptom presentation Adolescence and young adulthood are peak periods for the development of EDs. 12 Up to 30% of adolescent males in Australia and the United States report body dissatisfaction 13 and utilization of unhealthy weight control behaviors.
14 Adolescent and young adult males who present for ED treatment, especially for binge ED, generally report less shape and weight concern, drive for thinness, and body dissatisfaction than their female counterparts. [15] [16] [17] Whereas body dissatisfaction in white females is usually associated with a desire to be thinner, adolescent and young adult male concerns typically center around being "bigger" and more muscular. 18, 19 An exception to this is males with anorexia nervosa who may be more likely to have concerns about thinness and not muscularity. 20 Muscle dysmorphic disorder, added as a type of body dysmorphic disorder in DSM-5, describes individuals who have a preoccupation with their appearance and are concerned that they are not sufficiently large and muscular.
1 Individuals with muscle dysmorphic disorder often engage in activities intended to enhance muscularity including dieting, weightlifting, and steroid drug use. 21 Given that adolescent and young adult males with EDs often present with concerns about being insufficiently large and muscular, it has been suggested that muscle dysmorphic disorder would be better classified in the DSM as a type of ED. 22, 23 Other sex differences in ED pathology have been reported in the peer-reviewed literature. Adolescent and young adult males who present with bulimic symptoms are less likely to engage in dieting, laxative use, and self-induced vomiting than females. [24] [25] [26] Compared to females, adolescent and young adult males are less likely to report eating in response to negative emotion, experiencing a sense of loss of control when binge eating, and restricting their food intake in response to body dissatisfaction. 25, 27, 28 Sexuality has also been identified as a male-specific risk factor for the development of EDs, [29] [30] [31] in that adolescent and young adult males who are gay or bisexual exhibit higher rates of ED pathology. There are mixed findings with regard to exercise with some research supporting young adult males with EDs are more likely than females to engage in excessive exercise 32 and other studies not supporting this finding.
33,34
Assessment
The Eating Disorder Examination (EDE) is considered the "gold standard" for the assessment of EDs. 35 This semistructured diagnostic interview has 4 subscales (Dietary Restraint, Eating Concern, Shape Concern, Weight Concern) that assess the frequency and intensity of behavioral and cognitive symptoms associated with EDs during the last 28 days (last 3 months for diagnostic items). The EDE has versions developed specifically for use with children and adolescents 36 and their parents. 37 Self-report questionnaires including the Eating Disorder Examination Questionnaire, Eating Disorder Diagnostic Scale, and Eating Disorder Inventory are also utilized to evaluate ED symptomatology in adolescents and young adults; however, self-report questionnaires may yield less valid data in comparison to semi-structured diagnostic interviews like the EDE, as the latter provides an opportunity for an evaluator to explain the meaning of terms. 38 Since contemporary ED measures were created and normed predominantly for female populations, a major criticism of these measures has been their overreliance on items that capture stereotypically feminine indicators of ED pathology. 26, 39, 40 Darcy et al 41 compared responses on the EDE diagnostic interview across a matched sample of male and female adolescents diagnosed with anorexia nervosa. In comparison to females, males in their sample scored significantly lower on the EDE Global Score and Shape Concern and Weight Concern subdomains. The effect sizes for these differences were in the small to moderate range (ES range=0. 29-0.40 ). An investigation of specific items on the EDE revealed that adolescent males were less likely than females to endorse wanting a flat or empty stomach, being uncomfortable while eating in front of others, eating in secret, and a desire to lose weight. 41 Finally, while Cronbach's alphas were similar and well within the acceptable range for both adolescent males and females on the EDE Global Score (males=0.93; females=0.95), Cronbach's alphas for the Dietary Restraint (males=0.689; females=0.841) and Eating Concern (male=0.661; females=0.802) subdomains were lower for adolescent males and below the 0.70 cutoff typically recommended for making group comparisons. Taken as a whole, these data underscore the need for clinicians to use caution when utilizing contemporary ED measures to make Adolescent Health, Medicine and Therapeutics 2018:9 submit your manuscript | www.dovepress.com
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eating disorders in males a definitive diagnosis or assess symptom severity within adolescent and young adult male populations. Additional research is needed to establish the psychometric properties of existing ED measures in male populations, particularly for adolescent males.
Given the potential limitations of utilizing contemporary ED measures with male populations, some researchers have advocated for the development of male-specific ED measures. 42 Stanford and Lemberg 42 created the Eating Disorder Assessment for Men (EDAM) to address this need. The EDAM is a 50-item measure that assesses behavioral and cognitive symptoms specific to males with EDs across five domains (food issues, weight concerns, exercise issues, body image/appearance concerns, disordered eating habits). The development of the EDAM involved a comprehensive literature review and focus groups/interviews with clinicians and experts in the field. 42 The initial validation work of this measure was conducted with 108 adult patients with EDs and addictions (78 men and 30 women) recruited from residential treatment facilities and a comparison group of 45 males without an ED. The EDAM accurately predicted an ED in 82.1% of the adult males and the total score demonstrated a Cronbach's alpha well within the acceptable range (alpha=0.91). 42 A similar study revealed significant differences between adult males and females with EDs on the EDAM total score (males 70.64; females 83.87; p=0.013). 43 While the early validation work of the EDAM has yielded promising findings, further research is needed to establish the psychometric properties of the EDAM and other male-specific measures including the Male Body Image Concerns Scale and the Male Body Checking Questionnaire, 10 particularly for male adolescent populations.
Treatment strategies
As highlighted in a recent review by Lock, family-based behavioral treatment is the only intervention that has been delineated as a well-established treatment for adolescents with EDs. 44 Enhanced cognitive behavioral therapy, dialectical behavioral therapy, cognitive training, and interpersonal psychotherapy have been classified as experimental for the treatment of EDs in adolescents. 44 For young adults with anorexia nervosa, bulimia nervosa, and binge ED, cognitive behavioral therapy and interpersonal psychotherapy are the most established treatments. 45 There is preliminary research that indicates family-based therapy may also be promising for young adults. 46 In a study of young adults with anorexia nervosa between the ages of 18 and 26 years, Chen et al found that after receiving 6 months of family-based therapy for young adults, approximately 68% of participants were no longer underweight (BMI>19 kg/m 2 ). Although there was a dropout rate of 41%, family-based therapy for young adults led to reductions in ED pathology and improvements in global functioning. 46 Compared to females, young adult males are less likely to seek treatment for EDs and do so later relative to the onset of their eating pathology. 17, 47 This trend is especially apparent among young adult males from ethnic minority groups and lower socioeconomic backgrounds, despite research indicating equivalent or higher levels of ED pathology among these populations. 17 Several explanations have been proposed for why males seek treatment for disordered eating later and at lower rates than their female counterparts. For example, adolescent and young adult males may not be as readily aware that their eating and weight control behaviors are pathological due to a perception that EDs mostly affect females. 48 This misconception may be especially pertinent for males who engage in behaviors such as excessive exercise and binge eating, rather than behaviors more typically associated with EDs, such as self-induced vomiting and extreme dietary restraint. Further, physicians and other health care providers may be less likely to recognize disordered eating symptoms in adolescent and young adult males due to their lower rates of incidence and differences in symptom presentation. 47, 49 Adolescent and young adult males with EDs, particularly anorexia nervosa, often present with higher premorbid weight or a history of overweight/obesity, which can delay identification of the ED and treatment. 50, 51 Most notably, adolescent and young adult males may be less likely to seek treatment than females due to an overall higher degree of shame and stigma related to their EDs. 25, 47, 49 Despite research suggesting that adolescent and young adult males have equivalent treatment outcomes to females, 16, 17, 25, 26 if not superior ones, 52 a number of studies have sought to understand factors that have the potential to enhance treatment outcomes for males who receive treatment for an ED. Improving interpersonal interactions has been identified as an important target in ED treatments for adolescent and young adult males. 47, 53 Thapliyal et al 54 reported that therapist characteristics and quality of therapeutic relationships were the most critical factors in the treatment experience of young adult males in ED treatment. Specifically, the use of a collaborative treatment approach and client perception of therapist expertise, caring, and trustworthiness were among the most important factors in males' treatment experiences, while perceived lack of treatment expertise and therapist judgment contributed to a reduction in the desire to Adolescent Health, Medicine and Therapeutics 2018:9 submit your manuscript | www.dovepress.com
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Limbers et al continue with treatment. 54 Dearden and Mulgrew 47 found that trust and comfort in a therapist were the most critical components of ED treatment for young adult males in a qualitative study of service provision for men with EDs. They reported that the majority of men interviewed indicated a preference for a female therapist or did not find the sex of their therapist to be important in their treatment. 47 Strother et al 26 reported that weight history, sexual abuse, trauma, sex orientation, body image, exercise abuse, media pressures, and the interplay of depression, EDs, and shame are additional topics that are important to cover in ED treatment with adolescent and young adult males. 26 Young adult males with EDs have reported that male-only treatment groups help them to feel less isolated than predominantly female groups. 47 As a result, some researchers have recommended assigning males to different treatment groups than females in order to reduce perceived male stigma and feelings of isolation, as well as to increase males' comfort with disclosing their issues with food and body image. 26, 55 While there may be benefits in male-only treatment groups, these groups may not be feasible in all treatment settings and may not be preferable for some males with EDs. Robinson et al 56 reported that one young adult male interviewee in inpatient ED treatment found being in an all-male treatment group less preferable to being in a mixed-sex group. Specifically, he perceived the all-male group to be more competitive and more encouraging of his disordered eating behaviors. 56 While some studies indicate that adolescent and young adult males with EDs have elevated rates of psychiatric comorbidity compared to females with EDs, 27,51,57 other research has not supported this finding. 34 Adolescent and young adult males with EDs appear to be particularly at-risk for comorbid substance abuse, 26, 58 which may negatively impact their treatment course and outcomes. For example, Elmquist et al 59 found that ED symptoms were associated with treatment rejection among adolescent and young adult males in substance abuse treatment. Although treating both eating pathology and substance abuse are essential for positive patient outcomes, it remains unclear whether these symptoms should be treated concurrently or sequentially. 26 Another factor that may be especially salient for ED treatment in adolescent and young adult males is participation in competitive sports. Adolescent and young adult male athletes have a higher incidence of EDs and general eating pathology than non-athlete males. 49, 60, 61 For male athletes who seek treatment, continued participation in sports may lead to poorer treatment outcomes and maintenance of disordered eating behaviors. Specifically, adolescent and young adult males who participate in sports that value leanness or require athletes to fall into certain weight categories may experience pressure from teammates and/or coaches to engage in unhealthy weight control practices. 60 Even for those adolescent and young adult males who do not receive direct pressure to engage in disordered eating, teams may foster an environment in which such practices are not discouraged. Therefore, incorporating strategies to prevent relapse behaviors and circumvent pressures to engage in unhealthy weight control practices are imperative for adolescent and young adult male athletes in ED treatment.
The PRIDE Body Project is one example of a malespecific intervention developed to diminish the risk of ED pathology among gay adolescent and young adult males. 62 This peer-led, two-session dissonance-based intervention was adapted from a program developed by Becker et al 63 and covered topics including defining the ideal body type among the gay community, understanding where this ideal body type comes from and how it is perpetuated, and discussing the price of pursuing the gay ideal body type. The PRIDE Body Project also involved homework assignments and activities including role plays, verbal challenges in which the thinmuscular ideal was refuted, the development of strategies to challenge negative body talk, and identification of barriers to resist pursuing the ideal body type among the gay community. 62 In a randomized controlled trial conducted in a university setting, Brown and Keel 62 found that compared to the waitlist control, the PRIDE Body Project was associated with significantly greater decreases in body dissatisfaction, drive for muscularity, self-objectification, partner objectification, body-ideal internalization, dietary restraint, and bulimic symptoms for gay adolescent and young adult male participants. 62 These treatment gains were maintained at 4-week follow-up with the exception of reductions in body-ideal internalization. The program also received high acceptability ratings from participants. 62 While the PRIDE Body Project represents one illustration of tailoring an ED prevention program to the unique characteristics of a male population, future research is needed to determine whether male-specific interventions like the PRIDE Body Project yield enhanced outcomes for adolescent and young adult males at-risk for developing ED pathology.
Conclusion
Males have largely been underrepresented in the ED peerreviewed literature. 5 Symptom presentation can vary between adolescent and young adult males and females with EDs, including males (especially those with an ED other than Adolescent Health, Medicine and Therapeutics 2018:9 submit your manuscript | www.dovepress.com
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eating disorders in males anorexia nervosa) reporting a greater desire to be bigger and more muscular and endorsing less shape and weight concern, drive for thinness, and body dissatisfaction than their female counterparts. [15] [16] [17] [18] Contemporary ED assessment tools, including the EDE, have been criticized for their overreliance on items that evaluate stereotypically feminine indicators of ED pathology. 26, 39, 40 Male-specific ED measures, such as the EDAM, have been developed for use with male populations, although further validation work is needed to establish the psychometric properties of these measures, particularly with adolescent male populations. While young adult males are less likely to seek treatment for their EDs and do so later relative to the onset of their eating pathology, researchers have sought to understand factors that enhance treatment outcomes for males who receive treatment for an ED. 17, 47 Attention to a heightened prevalence of comorbid substance abuse disorders and the role that competitive sports play in perpetuating ED pathology are two factors that have been identified in the peer-reviewed literature. 26, 60 Additional research is needed to elucidate whether male-specific interventions like the PRIDE Body Project yield enhanced outcomes for adolescent and young adult males with EDs or at-risk for developing ED pathology.
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